Case report
A 64-year-old female presented with chronic pain at the anterior and inferior part of her right knee. There was no history of relevant trauma.
Initial MRI showed a well delimited mass lesion (4 × 2,7 × 4,6 cm) in the infrapatellar fat pad (IFP), displacing the patellar tendon forward. On T1-weighted spin-echo (SE) sequence, signal intensity was mostly intermediate (similar to adjacent muscle) ( Fig. 1A ) with some areas of high signal, corresponding to fatty bone marrow. On T2-weighted spin echo sequence, signal intensity was overall high, corresponding to chondroid matrix (Fig. 1B) . On both sequences, curves of very low signal were related to calcified or ossified parts. Enhancement areas were seen on fat-suppressed (FS) T1-weighted after intravenous contrast administration (Fig. 1C) .
A lateral radiograph of the knee (Fig. 2) showed an infrapatellar ossified mass, independent from adjacent bony structures.
Ultrasound revealed a well defined hypoechoic lobulated mass with central hyperechoic linear interfaces due to focal ossifications (Fig. 3) .
On CT, the lesion contained central and peripheral areas of ossification and several zones of calcification surrounded by hypodense tissue (Fig. 4) .
Based on these morphological features, the diagnosis of a soft tissue chondroma was made, which was confirmed by surgical resection and histological examination. A wellcircumscribed cartilaginous mass was found, surrounded by a capsular fibrous tissue, and mostly composed of chondrocytes and areas of ossification. The microscopic examination revealed focal areas of myxoid and one infrapatellar (infrapatellar fat pad -IFP), the Hoffa's fat pad (3, 4) . The IFP is most frequently involved in this rare occurrence of extrasynovial intracapsular chondroma.
The pathogenesis of this tumor is unclear. Para-articular chondroma, also known as extraskeletal chondroma or soft tissue chondroma, may be a result of metaplasia from mesenchymal cells (2) . Some authors consider it as the end stage of Hoffa's disease (5) resulting from acute or repetitive trauma related to hyperextension, rotational sprains and also genu recurvatum. First, trauma induces inflammation and hemorrhage. Secondly hypertrophy of the inflamed fat pad predisposes to crushing and impingement change but no sign of atypia. Surgical excision was performed and the follow-up was uneventful.
Discussion
Chondroma are benign tumors arising mostly from bones (enchondroma -osteochondroma or exostosis), infrequently in the soft tissues (hand, feet) and rarely in para articular location, most often the knee (1, 2). Three well defined anterior extrasynovial fat pads are described within the knee: two suprapatellar, The literature describes many IFP tumors or tumor-like lesions such as primary or secondary synovial chondro matosis, synovial sarcoma, para-articular chondroma, Hoffa's syndrome, focal pigmented villonodular synovitis, chondrosarcoma, lipoma, ganglion cysts and hemangioma (4). On isolated MR imaging, differential diagnosis is large. Correlation of MR imaging appearances with plain film (6) or CT findings is essential to delineate the degree of ossification, and to restrict the differential diagnosis to paraarticular chondroma, synovial chondromatosis or synovial chondrosarcoma. Ultrasound is not conclusive for the diagnosis.
Synovial chondromatosis is a non-neoplasic proliferative and metaplastic pathology of synovium, characterized by intra-or extraarticular multiple nodules consisting in chondrocyte clusters with some ossification (7), rather than a single mass. These nodules are not confined to the IFP (popliteal fossasuprapatellar recess) (2) .
Synovial hemangioma is an intraarticular tumour. Fat-pad or soft tissues invasion can occur but without significant mass effect, unlike soft tissue chondroma (3). Phleboliths can be associated but are easily differentiated from chondroma calcifications or ossifications.
Soft tissue chondrosarcoma is extremely rare, arising "de novo" in most of cases: only twelve per cent of all chondrosarcomas are developed in a pre-existing lesion (e.g. soft tissue chondroma or osteochondroma, enchondromatosis (Ollier's disease), fibrous dysplasia, Paget's disease, irradiated bone or synovial chondromatosis) (8) .
High-grade tumours show irregular margins. Calcifications of the tumoral matrix may be punctate, flocculent, or have a ring-like pattern, they can be small, or disseminated, dense or subtle (8 (Fig. 2). well delimitated ossification areas, can be suspected of malignant transformation. Ill defined lesion with blurred margins on MR or CT series must be alarming.
MRI is an efficient imaging modality to characterize soft tissue tumors but will not always allow differentiating malignant from benign lesions with absolute certitude (9) . Resection and histological analysis help to obtain the final diagnosis, showing signs of malignancy like increased cellularity and atypical cells.
Conclusion
IFP chondroma is a rare entity with specific imaging features, especially on conventional plain films and CT. The knowledge of this particular pathology is the key for the diagnosis and the differential diagnosis. In case of MR first imaging, correlation with plain film or CT findings is essential to delineate the degree of ossification and to restrict the differential diagnosis. Musculoskeletal pain assessment should always start with conventional plain film imaging. A B C
